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CLAIMS 



[Claim(s)] 

[Claim l]An organic thin film which is a thin film formed on the surface of a substrate, and a molecule which is not 
sticking to a substrate face directly combines with a molecule which a part of molecule which constitutes a thin frim 
chemisorbs in a substrate face, and it chemisorbs in said substrate face. 

[Claim 2]The organic thin film according to claim 1 which is what further two or more non-admolecules combine said 
thin film with a molecule which is not adsorbed [ said ]. and is constituted. 

[Claim 3]The organic thin film according to claim 1 or 2 chemisorbed by a number with few molecules chemisorbed 
in said substrate face than the maximum number of a reaction group which exists in a substrate face. 
[Claim 4]The organic thin film according to any one of claims 1 to 3 in which said organic thin film is making the 
structure of cross linkage when said photosensitive groups carry out a crosslinking bond mutually between 
photosensitive groups which each molecule which constitutes said thin film has a photosensitive group, and acfioins. 
[Claim 5]The invention according to any one of claims 1 to 4 said whose thin film is a non-monomolecular film which 
a child joins together for two or more minutes, and forms a monolayer and in which the thickness is 0.5 nm or more 
and less than 25 nm. 

[Claim 6]What has the number of the maximum Oita children more than twice the molecularity of being the 
adsorption solution which dissolved a chemical-absorption substance which has a photosensitive group, and being 
able to make a substrate face carry out chemical absorption of the chemical-absorption substance by operation of 
contacting an adsorption solution to a substrate under a drying atmosphere, After making a substrate face contact 
and making a substrates face carry out chemical absorption of the chemical-absorption substance molecule in an 
adsorption solution, by placing said substrate under wet atmosphere. A film formation process which combines a 
non-admolecule which is not sticking to a substrate face with said chemical-absorption substance molecule to 
which it stuck, combines a non-admolecule of further others with this non-admolecule one by one. and forms a thin 
film, A manufacturing method of an organic thin film having a crosslinking bond process to which said photosensitive 
group carries out the photo reaction, and makes a specific direction carry out the crosslinking bond of the thin film 
components while irradiating said thin film and giving anisotropy to an admolecule. 

[Claim 7]A manufacturing method of the organic thin film according to claim 6 whose concentration of an adsorption 
solution which dissolved a chemical-absorption substance which has said photosensitive group is 0.5 or less % of the 
weight. 

[Claim 8]A manufacturing method of the organic thin film according to claim 6 or 7 which uses a thing containing a 
molecule which has one sort of functional groups chosen from a functional group expressed with a following general 
formula (1) as said chemical-absorption substance. 
[Formula 1] 

I • I 

— AX . —AX, &Zf — AXa (1) 

I 

(A expresses among the formula one sort of atoms chosen from silicon, germanium, tin. titanium, and a zirconium, 
and X expresses one sort of functional groups chosen from halogen, an alkoxy group, and an isocyanate group.) 
[Claim 9]A manufacturing method of the organic thin film according to any one of claims 6 to 8 in which said light 
with which it irradiates is ultraviolet-rays polarization light. 

[Claim 10]A manufacturing method of the organic thin film according to any one of claims 6 to 9 adding a washing 
process which washes and removes a non-admolecule of isolation adhering to said substrate face after said 
crosslinking bond process using a detergent. 

[Claim 1 1]A liquid crystal orientation film using the organic thin film according to any one of claims 1 to 5. 
[Claim 1 2]A substrate of a couple which counters at least. 

A liquid crystal orientation film formed in the surface of a substrate which has a display electrode at least among 
substrates of said couple. 

A liquid crystal enclosed between substrates of said couple which counters. 

It is the liquid crystal display provided with the above, and said liquid crystal orientation film is characterized by 
being the liquid crystal orientation film according to claim 1 1. 

[Claim 13]An adsorption solution which dissolved a chemical-absorption substance which has a photosensitive 
group, comprising: 

What has the number of the maximum Oita children more than twice the molecularity of the ability to make a 
substrate face carry out chemical absorption of the chemical-absorption substance molecule by operation of 
contacting an adsorption solution to a substrate under a drying atmosphere. After making a substrate face contact 
and making a substrates face carry but chemical absorption of the chemical-absorption substance molecule in an 
adsorption solution, by placing said substrate under wet atmosphere. A film formation process which combines a 
non-admolecule which is not sticking to a substrate face with said chemical-absorption substance molecule to 
which it stuck, combines a non-admolecule of further others with this non-admolecule one by one, and forms a thin 
film. 
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A crosslinking bond process to which said photosensitive group carries out the photoreaction, and makes a specific 
direction carry out the crosslinking bond of the thin film components while irradiating said thin film and giving 
anisotropy to an admolecule. 

Said substrate with a liquid crystal orientation film. 

A liquid crystal cell formation process which arranges a liquid crystal between quantity boards after carrying out a 
field in which a display electrode was formed in a counter substrate which has a counterelectrode at least inside 
and providing and piling up a predetermined cell gap. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal display which used an organic thin film, its 

manufacturing method, a liquid crystal orientation film, and it. and its manufacturing method. 

[0002] 

[Description of the Prior Art]The structure and orientation of a molecule are prepared and embellished by using the 
target functional molecule as a thin film in a material-list side, and the practical use as high-performance material is 
tried. In particular, the organic thin film is used as a liquid crystal orientation film using the photoreaction nature of 
an organic molecule. The stacking tendency of a liquid crystal element is influenced by the surface state of an 
organic thin film. For this reason, in order to acquire a uniform surface state, the monomolecular film or the single 
molecule built up film is used. 

[0003]In order to make the unifonn monomolecular film to which the substrate face was made to carry out chemical 
absorption of the chemical-absorption substance, it is required to fully perform the reaction of the reaction group 
and chemical-absorption substance molecule which exist in a substrate face. For this reason, the substrate face is 
made to contact, as concentration of the adsorption solution which dissolved the chemical-absorption substance to 
contact is enlarged and the number of chemical-absorption substance molecules becomes superfluous [ size ] to 
the reaction group which exists in a substrate face. The organic thin film and liquid crystal orientation film which are 
made using the compound which has an optical functional group exist in a substrate face, after forming a tunic in 
this way, and after a detergent washes and removes the chemical-absorption substance which is not sticking to a 
substrate face, they are obtained by irradiating a substrate face with ultraviolet radiation. 

[0004] However, in the method of washing before exposure in this way, the inorganic substance or organic matter 
which adhered to the film after exposure are not removed. The chemical-absorption substance which is not 
contributed to orientation by un-adsorbing cannot be removed to the substrate which did not polymerize by 
exposure, but it has an adverse effect on orientation. 

[0005]If it washes by exposing after forming a thin film, as the number of chemical-absorption substance molecules 
becomes superfluous [ size ] on the other hand to the reaction group which exists in a substrate face, in order to 
carry out a crosslinking bond also between the molecules which are not sticking to a substrate face. The film which 
has a uniform surface state is not made, but there is a possibility of producing a difference in the permeability of 
light or a chromaticity. Between the molecules chemisorbed in the substrate face since many molecules which are 
not sticking to a substrate face exist near the substrate face, since light exposures run short, a crosslinking bond 
cannot fully be carried out but there is a possibility that the orientation restraining force of a thin film may decline, 
[0006] 

[Problem(s) to be Solved by the Invention]this invention is made in order to solve the above-mentioned problem, 
and it comes out. The purpose has thickness, is excellent in the permeability of light, and does not produce a 
difference in a chromaticity. but there is in providing the quality organic thin film which was moreover excellent in 
orientation restraining force, the manufacturing method and a liquid crystal orientation film, a liquid crystal display 
using it, and a manufacturing method for the same. 

[0007] 

[Means for Solving the Problem]That an aforementioned problem should be solved, as a result of inquiring 
wholeheartedly, invention-in-this-application persons found out the following inventions, and completed this 
invention, 

[0008]The invention according to claim 1 is an organic thin film, is the thin film formed on the surface of a substrate, 
and a molecule which is not sticking to a substrate face directly combines it with a molecule which a part of 
molecule which constitutes a thin film chemisorbs in a substrate face, and it chemisorbs in said substrate face. 
[0009]A molecule chemisorbed in a substrate face has bond groups with a molecule of further others, and has 
combined this organic thin film with other unadsorfoed molecules via this bond groups in a substrate face. That is, an 
organic thin film of this invention is not a monomolecular film. However, since an organic thin film of this invention 
has many molecules which constitute a film per unit volume, film density becomes large and it can obtain an organic 
thin film which has a uniform surface state. Since all the molecules are carrying out the chemical bond, an organic 
thin film which is excellent in a mechanical strength or endurance can be obtained. 

[001 0]A position in particular of bond groups with a non-admolecule in a chemical-absorption substance molecule is 
not restricted. It may be in the same part as bond groups with a substrate, or, specifically, may be in other parts. If 
the above-mentioned bond groups removes a case where it is shown in the outermost surface of a molecule 
chemisorbed in a substrate face, it is necessary to chemisorb the molecules chemisorbed in a substrate face only 
with a crevice which can enter other molecules. It is because other molecules cannot combine with a molecule 
chemisorbed in a substrate face. 

[001 l]The invention according to claim 2 is the organic thin film according to claim 1. and further two or more non- 
admolecules combine said thin film with a molecule which is not adsorbed [ said ]. and it is constituted. 
[0012]Since further two or more non-admolecules have combined an organic thin film of this invention with a 
molecule which is not adsorbed [ said ]. control of thickness can be made easy by controlling the number of united 
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non-admolecules. Since the chemical bond of these non-admolecules is earned out, they can obtain an organic thin 
film which is excellent in a mechanical strength or endurance. 

[001 3]The organic thin film according to claim 3 is the organic thin film according to claim 1 or 2, and rather than 
the maximum number of a reaction group which exists in a substrate face, a molecule chemisorbed in said substrate 
face is a small number, and chemisorbs it. 

[0014]As mentioned above, if there is only a crevice which can enter other molecules between molecules 
chemisorbed in a substrate face, other molecules are combinable with a chemisorbed molecule. However, if a 
chemical-absorption substance molecule adsorbs with alt the reaction groups when there are many reaction groups 
which exist on a substrate face, a case where there is only no crevice which can enter other molecules between 
molecules chemisorbed in a substrate face is produced, and it cannot combine with other molecules. In this case, by 
a number with few molecules chemisorbed in said substrate face than the maximum number of a reaction group 
which exists in a substrate face, since only a crevice which can enter other molecules will be produced if 
chemisorbed, it can combine with other molecules and an organic thin film of this invention is obtained. 
[0015]The invention according to claim 4 is the organic thin film according to any one of claims 1 to 3, and each 
molecule which constitutes said thin film has a photosensitive group, and when said photosensitive groups carry out 
a crosslinking bond mutually between adjoining photosensitive groups, said organic thin film is making the structure 
of cross linkage. 

[0016]Since each molecule which constitutes said thin film has a photosensitive group according to this 
composition, these photosensitive groups carry out a crosslinking bond mutually by carrying out an optical exposure. 
That is, the crosslinking bond of the organic thin film obtained is carried out by the molecules which are not sticking 
between a molecule chemisorbed not only in molecules but in a substrate face chemisorbed in a substrate face, and 
a molecule which is not sticking to a substrate face, and to a substrate face. As a result, the stable structure of 
cross linkage is obtained and an organic thin film excellent in orientation restraining force can be obtained. 
[001 7]The invention according to claim 5 is the invention according to any one of claims 1 to 4, said thin film is a 
non-monomolecular film which a child joins together for two or more minutes, and forms a monolayer, and the 
thickness is 0.5 nm or more and less than 25 nm. 

[0018]An organic thin film of this invention is a non-monomolecular film which a child joins together for two or more 
minutes, and forms a monolayer. Although it is not a monomolecular film, since a child is contained in a monolayer 
for two or more minutes and molecularity which exists per unit volume increases, an organic thin film excellent in 
orientation restraining force is obtained. Since the thickness is 0.5 nm or more and less than 25 nm. an organic thin 
film excellent in transparency is obtained. 

[0019]The invention according to claim 6 is a manufacturing method of an organic thin film, and it is the adsorption 
solution which dissolved a chemical-absorption substance which has a photosensitive group. What has the number 
of the maximum Oita children more than twice the molecularity of the ability to make a substrate face carry out 
chemical absorption of the chemical-absorption substance by operation of contacting an adsorption solution to a 
substrate under a drying atmosphere. After making a substrate face contact and making a substrates face carry out 
chemical absorption of the chemical-absorption substance molecule in an adsorption solution, by placing said 
substrate under wet atmosphere. A film formation process which combines a non-admolecule which is not sticking 
to a substrate face with said chemical-absorption substance molecule to which it stuck, combines a non- 
admolecule of further others with this non-admolecule one by one, and forms a thin film. While irradiating said thin 
film and giving anisotropy to an admolecule, it has a crosslinking bond process to which said photosensitive group 
carries out the photoreaction, and makes a specific direction carry out the crosslinking bond of the thin film 
components. 

[0020]In making a monomolecular film by a chemical-absorption method conventionally, In order to make contact 
frequency of a reaction group and a chemical-absorption substance molecule which exist in a substrate face 
increase, a high-concentration adsorption solution has been used so that a chemical-absorption substance molecule 
to a reaction group may become an overlarge (for example, molecularity of 20 times or more of the maximum 
molecularity to which a substrate face can be made to carry out chemical absorption of the chemical-absorption 
substance). For this reason, there are many non-admolecules in an adsorption solution which adhered on a 
substrate, a reaction of an admolecule and a non-admolecule progresses rapidly also under wet atmosphere in this 
state, thickness is thick, and since a film with big unevenness is formed of a place, a monomolecular film of a 
transparent and uniform surface state is not obtained. Concentration of an adsorption solution which, on the other 
hand, dissolved a chemical-absorption substance which has a photosensitive group according to a method of this 
invention is contacted compared with a case where a monomolecular film is usually made, by low concentration (the 
number of the maximum Oita children more than twice the molecularity [ for example, ] of the ability to make a 
substrate face carry out chemical absorption of the chemical-absorption substance). There are few non- 
admolecules which exist in an adsorption solution which adhered on a substrate. Though a reaction between 
molecules will progress rapidly in this state since concentration of an adsorption solution is thin from the first if said 
substrate is placed under wet atmosphere, thickness is thin, and a non-monomolecular film of a transparent and 
uniform surface state which membranous unevenness also becomes small, and a child joins together for two or more 
minutes, and forms a monolayer can be manufactured. 

[0021]Here, it is based on the following reasons that a chemical-absorption substance which consists of the number 
of the maximum Oita children more than twice the molecularity of the ability to make a substrate face carry out 
chemical absorption of the chemical-absorption substance shall be given to a substrate face. That is. in a substrate 
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face, if It can give a substrate face so that it may become the number of the maximum Oita children more than 
twice the molecularity of the ability to make a substrate face carry out chemical absorption of the chemical- 
absorption substance, although it is not a monomolecular film, a molecule can be chemisorbed by a certain amount 
of density, a non-admolecule which exists in a substrate face is combinabte with said chemical-absorption molecule 
— grade existence is recognized. As a result, a chemisorbed chemical-absorption substance molecule and an 
unadsorbed molecule Join together, and a thin film of the shape of uniform surface type can be formed. On the other 
hand, if there is less molecularity of a chemical-absorption substance than this, contact frequency of a reaction 
group and a chemical-absorption substance molecule which exist in a substrate face will become insufficient, and 
only a chemical-absorption substance molecule of low density will be adsorbed by substrate. A non-admolecule 
which exists in a substrate face does not fully exist, either. As a result, a chemisorbed chemical-absorption 
substance molecule and an unadsorbed molecule join together, and a thin film of the shape of uniform surface type 
cannot be formed. 

[0022]As a maximum of the number of the maximum Oita children to which a substrate face can be made to carry 
out chemical absorption of the chemical-absorption substance, what is necessary is just about 10 times of this 
maximum molecularity. If molecularity makes a substrate face carry out chemical absorption of the chemical- 
absorption substance of until to this extent, a non-monomolecular film of a transparent and uniform surface state 
will be obtained. 

[0023]The number of the maximum Oita children to which a substrate face can be made to carry out chemical 
absorption of said chemical-absorption substance makes a chemical-absorption substance used for a substrate to 
be used individually concretely actually adsorb, and should just ask for the number of the maximum admolecules. For 
example, a monomolecular film is made on a substrate face and the maximum molecularity which can carry out 
chemical absorption can be determined as a substrate face by a publicly known method of analyzing the infrared 
absorption spectrum. 

[0024]While anisotropy is given by admolecule by irradiating a thin film formed with said film formation process, said 
photosensitive group carries out the photoreaction, the crossNnking bond of the thin film components is carried out 
to a specific direction, and an organic thin film stable in three dimensions is obtained. 

[0025]The invention according to claim 7 is a manufacturing method of the organic thin film according to claim 6, 
and concentration of an adsorption solution which dissolved a chemical-absorption substance which has said 
photosensitive group is 0.5 or less % of the weight. 

[0026]As mentioned above, according to a method of this invention, concentration of an adsorption solution which 
dissolved a chemical-absorption substance which has a photosensitive group is contacted by low concentration 
compared with a case where a monomolecular film is usually made. Although it specifically changes with molecular 
weights of a chemical-absorption substance to be used, it is necessary to make it thinner than concentration (about 
1 % of the weight - about 2 % of the weight) of the conventional adsorption solution. A non-monomolecular film 
which a child joins together for two or more minutes, and forms a monolayer by contacting an adsorption solution to 
a substrate face by 0.5 or less % of the weight of concentration can be manufactured. 

[0027]The Invention according to claim 8 Is a manufacturing method of the organic thin film according to claim 6 or 
7, and uses a thing containing a molecule which has one sort of functional groups chosen from a functional group 
expressed with a following general formula (1) as said chemical-absorption substance. 
[Formula 2] 



(A expresses among the formula one sort of atoms chosen from silicon, germanium, tin, titanium, and a zirconium, 
and X expresses one sort of functional groups chosen from halogen, an alkoxy group, and an isocyanate group.) 
[0028]Accordlng to this method, chemical absorption of the molecule can be carried out on a substrate by carrying 
out a covalent bond between one sort of functional groups chosen from the functional group expressed with the 
above-mentioned general formula (1). and the functional group which has active hydrogen which exists on a 
substrate. When hydroxyl (OH radical) exists on a substrate, specifically, the elimination reaction of HX arises 
between this OH radical and -AX basis. This chemisorbs an admolecule on a substrate via -A-O-combinatlon. As a 
result, connect fixing of the admolecule can be firmly carried out on a substrate, and the organic thin film excellent 
in adhesion, peeling resistance, etc. can be manufactured. 

[0029]The Invention according to claim 9 is a manufacturing method of the organic thin film according to any one of 
claims 6 to 8, and said light with which it irradiates is ultraviolet-rays polarization light. 
[0030]According to this method, by making light energy act on atomic - atomic union portion of the optical 
functionality of a molecule (admolecule) which constitutes a thin film parallel to a polarization direction from 
irradiating with polarization light, and exciting a chemical reaction of this portion, crossllnking reaction of the thin 
film component is carried out mutually, and restraining force of one way is given. As a result, thermal stability can be 
given to a thin film. 

[0031]The invention according to claim 10 added a washing process which is a manufacturing method of the organic 
thin film according to any one of claims 6 to 9. and washes and removes a non-admolecule of isolation adhering to 
said substrate face after said crosslinking bond process using a detergent. 
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[0032] Since the crossi inking bond of it is further carried out after an organic thin film of this invention forms a thin 
film, a structurally stable thin film is obtained. Therefore, even if it washes a non-admolecule of isolation adhering to 
said substrate face using a detergent, a formed thin film separates, and does not fall and it can wash effectively. 
Since a non~admolecule of isolation is removable, a thin film of a uniform surface state is obtained. 
[0033]The invention according to claim 1 1 is the liquid crystal orientation film which used the organic thin film 
according to any one of claims 1 to 5. 

[0034]If the organic thin film according to any one of claims 1 to 5 is used as mentioned above, a liquid crystal 
orientation film excellent in a mechanical strength, endurance, orientation restraining force, and transparency can be 
provided. 

[0035]The invention according to claim 12 is a liquid crystal display provided with the liquid crystal orientation film 
according to claim 1 1 formed in the surface of a substrate which has a display electrode at least among a substrate 
of a couple which counters, and a substrate of said couple, and a liquid crystal enclosed between substrates of said 
couple which counters. 

[0036]If a liquid crystal orientation film concerning this invention is used for a liquid crystal display, a liquid crystal 
display excellent in orientation restraining force and contrast can be provided. 

[0037]The invention according to claim 13 is a manufacturing method of a liquid crystal display, and it is the 
adsorption solution which dissolved a chemical-absorption substance which has a photosensitive group, What has 
the number of the maximum Oita children more than twice the molecularity of the ability to make a substrate face 
carry out chemical absorption of the chemical-absorption substance molecule by operation of contacting an 
adsorption solution to a substrate under a drying atmosphere. After making a substrate face contact and making a 
substrates face carry out chemical absorption of the chemical-absorption substance molecule in an adsorption 
solution, by placing said substrate under wet atmosphere. A film formation process which combines a non- 
admolecule which is not sticking to a substrate face with said chemical-absorption substance molecule to which it 
stuck, combines a non-admolecule of further others with this non-admolecule one by one, and forms a thin film, A 
crosslinking bond process to which said photosensitive group carries out the photoreaction, and makes a specific 
direction carry out the crosslinking bond of the thin film components while irradiating said thin film and giving 
anisotropy to an admolecule, A field in which a display electrode was formed in said substrate with a liquid crystal 
orientation film and a counter substrate which has a counterelectrode at least is carried out inside, and after 
providing and piling up a predetermined cell gap, it has at least a liquid crystal cell formation process which arranges 
a liquid crystal between quantity boards. 

[0038]According to an above-mentioned method, a liquid crystal display with high reliability excellent in display 

performance can be manufactured easily. 

[0039] 

[Embodiment of the Invention]The molecule which is not sticking to a substrate face combines the organic thin film 
concerning this invention with the molecule which a part of molecule which constitutes a thin film chemisorbs in a 
substrate face, and it chemisorbs in said substrate face. 

[0040]The molecule which constitutes a thin film is a molecule which has in a molecule a functional group which 
carries out a chemical bond to a substrate. Since it is firmly combinable by a chemical bond if such a molecule is 
used, the organic thin film excellent in adhesion and peeling resistance can be provided The molecule which 
constitutes this thin film needs to have a functional group which carries out a chemical bond to other molecules. It 
is because the molecule which is not sticking to a substrate face directly needs to combine with the molecule 
chemisorbed in said substrate face. 

[0041 ]The molecule which has one sort of functional groups chosen from the functional group expressed with a 
following general formula (1) as a molecule which constitutes a desirable thin film, for example is mentioned. 
[0042] 
[Formula 3] 

I I 

— AX . — AX-j — AXg (1) 

I 

(A expresses among the formula one sort of atoms chosen from silicon, germanium, tin, titanium, and a zirconium, 
and X expresses one sort of functional groups chosen from halogen, an alkoxy group, and an isocyanate group.) 
Although fiuoride F, the chlorine CI, the bromine Br. iodine I, etc. are mentioned as halogen, in respect of [ with a 
substrate ] reactivity, CI is preferred. 

[0043]This X reacts to a basis which has active hydrogen, such as a base material surface (OH radical), for example, 
hydroxyl etc., an elimination reaction of HX is produced, and a molecule chemisorbs in a base material surface. As 
for a molecule which has one sort of functional groups chosen fi^om a functional group expressed with the above- 
mentioned general formula (1), it is preferred to have at least two X bases. It is because X basis which is not 
participating in chemical absorption to a substrate face can be used for combination with other molecules. Bond 
groups other than X combined with A may have a reaction group with other molecules. 

[0044] If it is a functional group which can supply hydrogen as a functional group which has active hydrogen which 
exists in the above-mentioned base material surface, it will not be restricted in particular but a carboxyl group, an 
amino group, a thiol group, a sulfinic acid group, a sulfonic group, etc. other than the above-mentioned hydroxyl 
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group will be mentioned. Active hydrogen of the above-mentioned functional group may be the functional group 
replaced with an alkaline metal or alkaline-earth metals, respectively. What is necessary is just to carry out 
processing which gives a functional group which has active hydrogen to a base material surface, when small even if 
a functional group which has active hydrogen does not exist in a base material surface or it exists. This processing 
is performed, for example by publicly known methods, such as compound oxidizer processing of corona discharge 
treatment, UV/ozonization, oxygen plasma treatment, a potassium permanganate solution, etc. 
[0045]An organic thin film of this invention can also be made it not only to to make it adsorb directly, but to adsorb 
indirectly via other material layers on a substrate which has said active hydrogen. Especially as such other material 
layers, although not limited, it is a layer which has hydrophilic radicals, such as an OH radical, a COOH group, an NH 
group, NH2 group, and a sulfhydryl group, on the surface preferably. Specifically as other material layers, a Si02 
layer, a Ti02 layer, etc. are mentioned. 

[0046]In a molecule which has one sort of functional groups chosen from a functional group expressed with the 
above-mentioned general formula (1). functional groups in particular other than X combined with A are not 
restricted, but can be suitably chosen according to the purpose of using an organic thin film. For example, a straight 
chain hydrocarbon group of the carbon numbers 1-30, an aromatic hydrocarbon group, a straight-chain-shape 
siloxane bond group, etc. are mentioned. 

[004 7] However, the chemical-absorption substance used for this invention needs to have a photosensitive group. 
[0048]In order for functional groups other than X combined with the above-mentioned A to have a function as a 
photosensitive group further, To for example, an end or some of the above-mentioned straight chain hydrocarbon 
group or straight-chain-shape siloxane bond group. To a substituent of an aromatic hydrocarbon group, or a carbon- 
carbon double bond group, a carbon-carbon triple bond group, 3 carbon-fluoride group (-CF3), a phenyl group (- 

CgH5), An aryl group (-CgH4-), a halogen atom (F, CI, Br. I), an alkoxy group (—OR. however R) A cyano group (—ON), 
an amino group (-NH2) showing an alkyi group. What is necessary is just to have at least one organic group chosen 
from a group which consists of an imino group (=NH). hydroxyl (-0H), a carbonyl group (=00). an ester group (- 
COO-), a carboxyl group (-COOH). an aldehyde group (-CHO). and a thiol group (-SH). 

[0049]Although it may be independent, these organic groups are the gestalten which two or more organic groups 
combined, may constitute an end or some of the above-mentioned straight chain hydrocarbon group or straight- 
chain-shape siloxane bond group, or may constitute a substituent of an aromatic hydrocarbon group. Specifically, 
the CULGON group, a cinnamoyi group, an methacrylic group, etc. are mentioned. 

[0050]A manufacturing method of an organic thin film applied to this invention below is explained in full detail, 
referring to drawing 1. First, an adsorption solution which dissolved a chemical-absorption substance which has a 
photosensitive group, for example, a chemical-absorption substance which has a functional group expressed with a 
following general formula (1). in a nonaqueous solvent is adjusted (an adsorption solution preparation step. SI). 
[0051] 
[Formula 4] 

I I 

— AX . — AX2 SlXJ^ — AXg (1) 
I 

(A expresses among the formula one sort of atoms chosen from silicon, germanium, tin, titanium, and a zirconium, 
and X expresses one sort of functional groups chosen from halogen, an alkoxy group, and an isocyanate group.) 
It is preferred to perform adjustment of this adsorption solution under a drying atmosphere of 35% or less of relative 
humidity. 

[0052]What has as many [ more than twice ] chemical-absorption substance molecularity as maximum number [ of a 
reaction group which exists in a substrate face ] is used for concentration of an adsorption solution. It specifically 
changes with chemical-absorption substances to be used, and although the concentration can be chosen suitably, it 
is usually about 0.5 or less % of the weight, for example. 0.1 % of the weight. 

[0053]As a non-aqueous organic solvent to be used, specifically Chain aliphatic hydrocarbon, such as hexadecane 
and octane. Siloxanes, such as organic halogenated compounds, such as aromatic hydrocarbon, such as cyclic 
hydrocarbon, such as bicyclohexyl, toluene, xylene, and benzene, chloroform, and trichlene, dimethyl silicone, and 
hexamethyl disiloxane. etc. are mentioned. These non-aqueous organic solvents may be independent, or two or more 
sorts may use them, mixing. 

[0054]Next, after making a substrate which often washed beforehand an adsorption solution produced in the above- 
mentioned adsorption solution making process by an organic solvent etc. contact, when a solvent is removed, a 
chemical-absorption substance expressed with the above-mentioned general formula (1) is chemisorbed and fixed to 
a base material surface. A condensation reaction occurs between a chemical-absorption substance molecule which 
has in more detail a functional group expressed with the above-mentioned general formula (1), and a functional 
group (for example, hydroxyl group) which has active hydrogen which exists in the above-mentioned base material 
surface, and HX ****s (the following chemical equation (2)). 
[0055] 
[Formula 5] 
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X 



— A— X + HO — IS« 



X 



X 



— A — O — I + HX 



(2) 



X 



The molecular group which has a functional group which HX ****s and is expressed with said general formula (1) 
sticks to the substrate 1 surface as a result of this condensation reaction. It may carry out for accumulating and 
the above-mentioned degreasing may perform [ which raises the adhesion performance to the substrate 1 surface 
of an adsorption solution ] a surface treatment by a publicly known method conventionally. 
[0056]The above-mentioned process is performed in a drying atmosphere (for example. 35% or less of relative 
humidity), and a thin film as shown in drawing 2 is formed in a substrate face. More, a part of chemical-absorption 
substance molecule in an adsorption solution combines with the reaction group of the substrate 1 surface, and the 
thin film is formed in details in the form where the non-admolecule 3 adhered on the admolecule 2 which stuck to 
this substrate further, or the non-admolecule 3 entered between the admolecules 2 which stuck to the substrate 1 . 
[0057]Next, an OH radical will be introduced into the chemical-absorption substance molecule which has a 
functional group which a reaction occurs between the chemical-absorption substance molecule and water molecule 
which have a functional group expressed with the above-mentioned general formula (1). and is expressed with the 
above-mentioned general formula (1) if said substrate is placed under wet atmosphere (for example, inside of the 
atmosphere). Between the chemical-absorption substance molecules which have a functional group expressed with 
the molecule into which this OH radical was introduced, and the above-mentioned general formula (1), HX ****s and 
both are combined (the following chemical equation (3)). 
[0058] 
[Formula 6] 

AX + H^O ^ AOH + HX 

AOH + AX -> A-O-A + HX (3) 

This reaction occurs in said chemical-absorption substance molecule to which it stuck also between this non- 
admolecule and the non-admolecule of further others also between the non-admolecules which are not sticking to a 
substrate face, and a thin film is formed in a substrate face (a film formation process, S2). That is, the above- 
mentioned thin film turns into the thin film 4 as shown in drawing 3 by placing said substrate under wet atmosphere. 
In this state, the non-admolecule 3 has adhered to the thin film 4 formed in the substrate 1 surface. The thickness 
in particular of the above-mentioned thin film 4 is not restricted, but should Just determine thickness according to 
the purpose of using a thin film. For example, when using this organic thin film for a liquid crystal orientation film, the 
monomolecular film which consists of admolecules should Just be the thickness of the grade laminated from two- 
layer to 25 layers. 

[0059]As a method of contacting a chemical-absorption substance to a substrate face, there is no restriction in 
particular and a publicly known method is applied. An adsorption solution and a substrate are specifically placed 
under the method of carrying out the spray of the adsorption solution to a base material surface, and a drying 
atmosphere. Fixed time immersion of the substrate is carried out into the gas-phase-adsorption method make the 
vaporized chemical-absorption substance adhere to a substrate face, and an adsorption solution. The dip method 
dried by a drying atmosphere after that, the spinner method which applies an adsorption solution to a substrate face 
by a spinner, the print processes which apply an adsorption solution to a substrate face with a printing machine, the 
slit coating-machine method which applies an adsorption solution to a substrate face using a slit coating machine, 
etc. are mentioned. 

[0060]Then. while giving anisotropy to an admolecule by irradiating an organic thin film formed on the above- 
mentioned substrate, a crosslinking treatment process over which the above-mentioned photosensitive group 
carries out the photoreaction, and makes both admolecules construct a bridge is performed (a crosslinking 
treatment process. S3), 

[0061] As a light with which it irradiates, it is preferred to use ultraviolet-rays linear polarized light Publicly known 
methods, such as the method of obtaining via an un-absorbing type deviation separation element of a method, a 
deviation beam splitter, etc. obtained via an absorbed type polarizing plate as a method of obtaining linear polarized 
light, are used. 

[0062]As a temperature at the time of exposure, although there is no restriction in particular, it is usually around 
100 ** in temperature from near a room temperature. 

[0063]Polarization ultraviolet rays with which it irradiates should just have wavelength distribution near 300-400 nm. 
The dose should Just be 50 - 3000 mJ/cm^ in general, for example in 365 nm. 0-90 degrees of angles of polarization 
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light and a substrate with which it irradiates to make are 45-90 degrees preferably. 

[0064]As mentioned above, although orientation using light was explained, this invention is not limited to this and 
orientation may be carried out using the rubbing method. 

[0065]A washing process which washes and removes an unadsorbed molecule adhering to this organic thin film 
surface may be performed (a washing process. S4). Since the non-admolecule 3 adhering to the organic thin film 4 
surface of drawing 3 is removable, an organic thin film by which thickness was controlled can be obtained. 
[0066]By the above-mentioned washing process, as a detergent which can be used, there is no restriction in 
particular and a publicly known detergent can be used conventionally. As a desirable detergent, removal of a 
detergent is an easy point after an end of a washing process, chloroform and alkylene glycols (for example, the 
ethylene glycol containing a polyethylene glycol.) Propylene glycols, butylene glycols, alkoxy alcohols. (For example, 
ethoxyethanol). etc. ketone (for example, acetone, methyl ethyl ketone, a diethyl ketone, methyl isobutyl ketone, an 
acetylacetone. etc.). heterocyclic compounds (for example. N-methyl-2-pyrrolidone etc.), etc. are mentioned. These 
detergents can be used even if, and it combines two or more sorts. 

[0067]As the above-mentioned detergent, it is preferred that water content uses less than 1% of thing. It is because 
AX basis of a non-admolecule will react to water contained in a detergent and will form the structure of cross 
linkage, if water content exceeds the above-mentioned numerical value range. It is necessary to perform this 
washing process in a drying atmosphere. When washing a tunic by which a built up film was formed on a 
monomolecular film, it is for preventing AX basis of a non-admolecule or an admolecule reacting to water, and 
forming the structure of cross linkage. 

[0068]As the above-mentioned substrate, it is applicable to any one sort of materials which consist of glass, metal, 
a metallic oxide, ceramics, a plastic, wood, stones, papers, cloth, etc. As a substrate of a liquid crystal orientation 
film, an electrode may be formed in one side of a substrate and may be formed in both sides. As construction 
material of an electrode, a thing of publicly known construction material, such as aluminum and ITO. can be used. 
Electrode shape may be what kind of shape, such as what was crooked into a burning [ a straight line ] character, 
and wiring shape of TFT. 

[0069]When using for a liquid crystal display a substrate with which an organic thin film was formed as mentioned 
above, it is performed as follows, for example. An organic thin film (orienting film) is provided in a substrate which 
has an electrode as mentioned above (the 1 st substrate). A substrate (even if it has an orienting film, it is not 
necessary to have) which has an electrode separately is prepared (the 2nd substrate). After carrying out alignment 
and carrying out adhesion fixing of the periphery of a substrate, carrying out an electrode surface inside for these 
two substrates, and maintaining a predetermined gap, a nematic liquid crystal is poured in between the 1st substrate 
and the 2nd substrate, for example, and it is considered as a liquid crystal cell, this liquid crystal cell — a law — a 
polarizing plate and a back light are arranged in accordance with a method, and a liquid crystal display of this 
invention is created. 
[0070] 

[ExamplejBelow, the suitable example of this invention is described in detail in illustration. However, construction 
material, manufacturing conditions, etc. of a component which are indicated in this example are not the thing of 
those meanings limited to seeing but only mere illustration about the range of this invention, as long as there is no 
restrictive statement in particular. 

[0071](Example 1) xylene and the silicone oil 96L (the product made from Shin-etsu Chemicals.) In liquid mixed by 
1:100, about 100 ** of boiling points. As a molecule which has one sort of functional groups chosen fi^om the 
organic-functions group expressed with a general formula (1). CgH5-CH=CH-CO-CgH4-0-(CH2) 2~Si-0-Si(CH3) 3 
was dissolved so that it might become about 0.1 % of the weight (adsorption solution A). 

[0072]Next. the substrate for liquid crystal cells with which the ITO electrode stuck to glass was prepared as a 
substrate. Next, it cleaned in the air of 65% of relative humidity using the excimer lamp of a xenon by separating the 
distance between lamps from a substrate 2 mm, and glaring for about 50 seconds. Illumination with a wavelength 
[ directly under a lamp ] of 1 72 nm is 32 mW/cm^. 
Illumination was 20 mW/cm2 when detached 2 mm like this example. 

[0073]Afler neglecting this substrate for about 1 minute to pure-water-flows Mizushita. remove waterdrop 
thoroughly, it was made to dry with raising and an air gun, and pure processing of the substrate was carried out. 
[0074]Next, the above-mentioned adsorption solution A is made to immerse the above-mentioned glass substrate 
for about 1 minute, and the back substrate was pulled up and it was made to dry by the drying atmosphere of 30% of 
relative humidity. 

[0075]The thin film was formed on the glass substrate by placing the above-mentioned glass substrate into the air 
of 65% of relative humidity for about 5 minutes, without washing. 

[0076]Next, the polarizing plate (Polaroid company HNP'B) was put on the above-mentioned glass substrate, and it 

was 1200-mJ/cm-^irradiated with ultraviolet radiation with a wavelength of 365 nm using the high-pressure 
mercury-vapor lamp of 500W. 

[0077]Next, in N-methyl-2-pyrrolidone (the Kanto Kagaku make, the object for fluorometric analysis, 0.03% of water 
content), washing was performed for 10 minutes, and the substrate was pulled up. it dried in the air. and the non- 
monomolecular film of the monolayer was made from washing by immersion stirring. The liquid end direction was 
made parallel with the exposure direction at this time. When the thickness of the orienting film was measured using 
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the ellipsometry method, it was 6.5 nm and this thickness was the thickness of the non-monomolecular film. i.e.. the 
letter film of accumulation, clearly (the refractive index of a polarization film is assumed to be 1 .45). 
[0078]Next an orienting film side is made to counter and each liquid end direction is made to carry out antiparallel 
orientation of the substrate with an organic thin film (liquid crystal orientation film) and counter substrate which 
were created above. The spacer was made to intervene, the cell gap piled up at the interval which is 20 
micrometers, poured in and carried out the nematic liquid crystal (the Merck Co. make. ZLI4792). and the liquid 
crystal cell was created. 

[0079]When the orientation direction of the liquid crystal element in this liquid crystal cell was investigated using 
two polarizing plates, it was checked that the liquid crystal element is carrying out orientation in accordance with 
the liquid end direction. When visual observation of the oriented state was carried out, it excelled in the 
homogeneity of orientation. Disclination was not observed when observed using the polarization microscope. It was 
set to 360 when the ratio (contrast) of the absorbance at the time of white [ of orientation ] and black was 
measured. 

[0080](Example 2) xylene and the silicone oil 96L (the product made from Shin-etsu Chemicals.) In liquid mixed by 
1:100, about 100 ** of boiling points. As a molecule which has one sort of functional groups chosen from the 
organic-functions group expressed with a general formula (1). CgH5-CH=CH-CO-CQH4-0-(CH2) 2-Si-0-Si(CH3) 3 
was dissolved so that it might become about 0.3 % of the weight (adsorption solution B). 

[0081 ]The non-monomolecular film of the monolayer was created like Example 1 except having used this adsorption 
solution B. When the thickness of the orienting film was measured using the ellipsometry method, it was 17.4 nm and 
this thickness was the thickness of the non-monomolecular film clearly (the refractive index of an orienting film is 
assumed to be 1.45). The liquid crystal cell was created like Example 1 using this organic thin film. 
[0082]When the orientation direction of the liquid crystal element in this liquid crystal cell was investigated using 
two polarizing plates, it was checked that the liquid crystal element is carrying out orientation in accordance with 
the liquid end direction. When visual obsen/ation of the oriented state was carried out, it excelled in the 
homogeneity of orientation. Disclination was not observed when observed using the polarization microscope. It was 
set to 355 when the ratio (contrast) of the absorbance at the time of white [ of orientation ] and black was 
measured. The organic thin film of this example was the almost same contrast as the organic thin film of Example 1, 
although thickness was thick about 3 times from the organic thin film of Example 1. 

[0083](Comparative example 1) xylene and the silicone oil 96L (the product made from Shin-etsu Chemicals.) In 
liquid mixed by 1:100, about 100 ** of boiling points. As a molecule which has one sort of functional groups chosen 
from the organic-functions group expressed with a general formula (1). CgH5-CH=CH-CO-CgH4-0-(CH2) 2"Si-0- 
Si(CH3) 3 was dissolved so that it might become about 1 % of the weight (adsorption solution C). 
[0084]After forming a thin film on a glass substrate like Example 1 using this adsorption solution C, it washed on 
condition of Example 1 first, it exposed on condition of Example 1 after that, and the organic thin film of the 
monomotecular film of the comparative example 1 was created. When the thickness of the orienting film was 
measured using the ellipsometry method, it was 1 .2 nm and this thickness was the thickness of the monomolecular 
film clearly (the refractive index of an orienting film is assumed to be 1.45). The liquid crystal cell was created like 
Example 1 using this organic thin film. 

[0085]When the orientation direction of the liquid crystal element in this liquid crystal cell was investigated using 
two polarizing plates, it was checked that the liquid crystal element is carrying out orientation in accordance with 
the liquid end direction. When visual observation of the oriented state was carried out, it excelled in the 
homogeneity of orientation. Disclination was not observed when observed using the polarization microscope. It was 
set to 320 when the ratio (contrast) of the absorbance at the time of white [ of orientation ] and black was 
measured. 

[0086]From the above result, the organic thin film obtained in the example of this invention was more expensive, and 
contrast was excellent in the stacking tendency. This was considered to be because for the organic thin film of 
thickness of the example of this invention to be cleariy thicker and for there to be much film constitution 
molecularity (i.e., since many photosensitive groups exist per membranous unit volume). 
[0087] 

[Effect of the Invention]As explained above, according to this invention, even if it is a non-monomolecular film, the 
organic thin film which has a uniform surface state can be provided. Since according to this invention the molecule 
to which it is not sticking directly combined with the substrate face and further two or more non-admolecules have 
combined with the molecule chemisorbed in the substrate face, control of thickness is easy by controlling the 
number of two or more of these united non-admolecules. Since the stable structure of cross linkage is obtained 
according to this invention, it excels in orientation restraining force. 

[0088]According to the manufacturing method of this invention, the organic thin film of the stabilized structure of 
cross linkage which has a uniform surface state and where thickness was controlled can be manufactured efficiently. 

[0089]If the organic thin film of this invention is used for a liquid crystal orientation film, the liquid crystal display 
which is excellent in a view angle characteristic can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a flow chart which shows the manufacturing process of the organic thin film concerning an 
embodiment of the invention. 

[Drawing 2] A chemical-absorption molecule is a sectional view showing typically the state where it stuck to the 
substrate. 

[Drawing 3] The chemical-absorption molecule which stuck to the substrate is a sectional view showing typically the 
state where it combined with the unadsorbed molecule in a substrate. 
[Description of Notations] 

1 Substrate 

2 Admolecule 

3 A non-admolecule 

4 Thin film 
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Sill. '&t^sp*><?.si»f its imco-gmmt. mi±iz 

^imkZ\,i. »R±{CtHD^$^;l^ (OHS) 
3&*fiqtf&^. -^<^OHSfc-AXSt<?)IS'CHX(J5 

ffiisig:ie*i^ts. imwio, -A-o 
-m-^iiti,xmm±t,zit^\&ii^h. :i<msi. ®^ 

[00291 n^m9<.zw&<r>^mi, m^eu-t^a 
^\>'-rixiHz^aymmm<7m&fm.xi>'>x. me 

[0030] ^co*ffit=j:ix«f. mmimtth z t 

§-ii-c > m.^»coitmKmimm^-\th zti,zj:*)^m 
mm^iH'itsmzm^Rmm:. -:fj^<^m:i]m 

[0031] mmmi oizMmtmma. immeti^f, 
9co\.^-rtii)Hz§m<ri^mmosmf7mx$>'ox , m 
m^mt^xmmz. msEmwLmmi,znmLt:m^<7)^ 

[0032] *^m<^^mmimmimm.Lt:miz^ 
i^i,zmmm-^Lx\^h(ox. mmb^iz^^ttimmi:^'^ 
(>fix\i^h. Ltztfi-yx. Sires«^ffi(z#3&L7taBB 

mmtfimi><ii.mii s ; t < . mmizisti^T^ s . 
[0033] nmm 1 1 tieKcosiBjti ^ i ^^^^ 

[ 0 0 3 4 J iEtoJ: ^ tcis^ 1 5c7)(,^-^*>{c 

fflsi:*! , mBmizmtf:im&mitnmi:mmx^ s , 
[0035J is^^i 2tz^n<ommi, n^^kKtL, 

t>^mffi?r*-r&^«o^ffl{cm$/uta^i 1 



[0036] ^^mzw>tm:^w.\y\Wki:m^mmm.f>z 

[0037] fs^^i 3i,ztm<r>?mt. ma^mm. 

mmuc:!!&mmf&x'$>'^x. f!s.mmmi:mLizm&^-^ 
immzx n^t^iRm^M^immmmz^'^m^ 

hh<r>^. '^mmm^Tx\ mLmmi.zm&^^. 
^'^ffiit^'^MWM-af^^mmi.zit^m^^fztk 

u<t^m^n^^<izmimmi,z^^ lt v %^:v 
mzmm^ l . ®«^tc^:^tt^#4-?-s 1 1 1, 

iz. l?ie®3KttS*i3KRJCLTf»il«^^l5j±5:!^^ 
^M^cr)m&$ixfzmi:f^mizLxm^<r)-t;U^ 

^vri:mfxmi3i-^i:>itfzm. mmiff)mzim^m 

[0038] ±iB<0^ra{= J: S i: , ^^mizm.tlfzm 
[0039] 

[^(mmtmm ^mMizi^^:mmmi. mmi: 
m^-th^iFcry-^iji^ mt^mzit^^^L. mm 
m.mmi,zit^mbx\.^i,^i,z. mRmmizmmLx 

[0040] 5WMs-^^-rs«-^«, ^'f-'pizmmtit 

Srfflv^&ts it^-^izxoikmizm'^x'^ i,ff)x\ m 
ma, mmmmzmit:^mmi:mmx'^&. 
iz, zcommimA-th-iH^ti, meoi^t^'^^^ 
h'smsi:^Lx\>^i,'£mi>'f>h. miBmL^mizit'^ 
®^LTv^s^{=, m^mmizmm<RmLx^-^'i\,'^-}i- 

&*>^,T'* s . 

[ 0 04 1 ] ummi:nim-i>-»Tb lxh. m 
-i<f , Tie— fec ( 1 ) ■ca§*iswigssf*>4>a»fit 

[0042] 

[fl:3] 
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-AX 
I 



—A X.J SuXf^ —AX 



(I) 



C 1 i Lvv 

« (OHS) ^^•<^)igtt*SSr:rr4Si:KJEfC. H 
XcOMliRieS:* t . ift=i^W^mmz^^itti. . 

tt:^ iMisu ( 1 ) Tm^ti^'smm^^^ii.miiti 

4tTV^^^,>XSSrffi^0^i^i:^0^S^^CfflV^i►^:t*^T' 
#S*'^>f*>*. ^fc. AtJg-^LTV-iSXJilJI^Ig^ 

[ 0 0 4 4 ] S >t , ±ieS«SffilC#lSt-i.JStt*^Sr 

v/^yy^S, l!Sr7X-7«ua. javv;y^i?;*y 
3. 

[0045] ^^mcn-wmmit. Mestt*^sr^r-r 

!B!l@Jii:LT{±, ni,zm^^ixhii<r)X-ii-^\.^1)K 
KH^fflCOHS, COOHS, NHS, NH^S, 

Tti, sflswtcti. s i o^m. T i Otm^i^a^mif^ 



[0046] ±iB— js^ ( 1 ) x-m^tih-^mm^t^^ 
mm:h lmeo■^mmi^'t^'^i■^lzt5\^x , Aizm^ 
LTv^sxtjyf.(?3irigs«i, #{csfjis$ix-r. 
<^)m^Bmzmtxm'sm^x'^^. mtti. mmsn 
~3o<oie^««Ybi<^s, ^#]^fl:*3RS, mmt 

[0047] ^c/i'L, ^fgHJlzMV^S-fb^K^MU. 

[0048] ifBAtcjs-^fcv^i. xJiy'^tfolrfigs*^^ 
igx«i-gpt= ,$>h\ ^\mmmstit^mm(nwmmi,z , 

Yb^S (-CF3) . :7x:^/Pa (-CsHg) . T'J 
(-CgH,-) , Jsuyym'f-iF. cub 
I ) , r/Pn^S^S (-OR, (BLRti, r)V^)V 

s^^-t) , i^rys (-CN) , T^ym (-n 

H2) , -i^/m (=NH) , bh'odf>-;l.^ {-O 

H) , (=CO) , x;;^^;!^ (-COO 

-) , fj)Vir^^i^)i^ (-COOH) , r^k-ftHS 

(-CHO) tJiOff-jf-;!^ (-SH) *>/i>:5:2.PJ: 

[0049] C*t^,<0^rtiS{i, ^M-C'tiV^*?, ^ilt 
D^-r >'S-^a£7)5l^ffiX{i— gSS- m LT V> 

[0050] felTtc:, *l|B«tC«S«1g^lScOSg)i^ra 

I ) . 

[005 1] 

[■(1:41 



-AX 

I 



— AX 



JSiXf —AX 



tffi6ia<0WtgS^«L-Ci^6. ) 



( t) 



[00521 «l«Sa[<OjRK(i, S«aaS{c#?t^*R 
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0. 5m&%aT. mti£o. isft%ss-cfts. 
[0053] mm-rhn:^VLmmmt txtt. 

[ 0 0 5 4 ] <):ic, iieisjgjgjffifmxstTfmufe 

X 



s-tTt^, mmi:m^i-h t , ±fe-iK^ ( i ) x-m^ 
xomtKii. ±E-«5i: ( 1 ) x-m^tit-s^^ 
hmitAimi^-th-Bmrn mtii. tcojsix 

(2) ) . 
[0055] 

[fl:5] 



-A- 

I 

X 



-X + H O — I 



X 

I 



-> —A -0 — I jtm. 
I 

X 



+ HX 



(2) 



iwaS^RlBcoeS. HX*J18aiiLTli9rlBHR5C ( 1 ) 

xm^ii^-^mmtr^-tt^^m^^m^ i ^miz^st^-r 

t ^-i^^coirmx'mmum ^ t t> i v>. 
[0056] jjBxsii, 9t&mm^ mtii. wst 

^lzZff>mUz^^ tfzfm^ 2 cO±{=*K3gh»-^ 3 

AX + H,0 -9- AOH 



AOH 



AX 



bmizm(^^PEtm^t(omx'tmz>o . mRmmizm 
mij^m^^iii mmm^m. S2) . -r^riji^. fr 

iz7ik-rj:d^mm4tKi:t. zffmmx'it. mLimm 

iafi)i4c7)MJi«m3$iiR8§n-f, siKs-isMi-rsaw 

^ffi**2iS*»<?> 2 5«{:SJB UJtSffif5^T-*<ttf i 
[0059] S«^ffitcft^®S%MiS-ga4$ii-S:Sr^ 

Mmmzii^ is.mmmimt^mt.zxyu—thyjm. 



*ifiif^ 3 n^x *)7^^fimx'mmi)m^^ tix^^^h, 

[0057] iXtC, W5iES^5rS)l#H^T mHiiz 
Si.*) tS<i:, ±te-^ ( 1 ) X-m^tifg^i: 

0. ±12-^ ( 1 ) x-mi^tLtswrnim-rnt^ 
^n^izonrntimx^ti^. z<7)oy{mi!^mx^ 
ittiiH't±^—wi^ ( 1 ) x-m^ixi.'gmmi^h 
<t^<SLmmW'i^^tco^x\ Hx*<K«LT. m^am 

(TOt^RlSsC (3) ) . 
[0058] 

+ HX 



A -O- A 



HX 



(3) 



<,zm^-r^:^\^^-m. mmmmiQ;immizj:-:,xmm 

[ 0 0 6 0 ] ^v>T. ±a«SLiitcmSixJt^jiM 

^tti>iz, iMm^^ti^^mLx^m^nKi: 

3) . 

[0061 ] mm-h^b tT{±. Sli'l-iaillS(i3BtiSr 

»4, '^vm<omimt:-ft-Lxnhijm. sreot-Axr 

[0062] LTU. ^(C$t|R(i^l'> 
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m^. mm&^i^ i o ox:fr^ias-c&s. 

[00631 mi^hHSiKimffmii. 3 0 0~4 0 0 n 

0!Ii.Jf36 5nin-C-«£ia5O~3OOOmJ/'cm 

0—90' , MtLKit. 4 5~9 0* T'ftS. 
[0064] tLh. 3KSrfflw^;tffi[6lC^i,^Ti5il8UJt 

[0065]$ (>(,z. zco^wmm0m(,znmLti^i& 
(a?^Xg, S4) . m3cr,^mm4^mizHmLfz 

xr^y-zu^rf ) , irhi^s (mtf, T-feh:x. 

{f, N-j(^/\.-2-\iuUYy^if) ^b'il^mfii,tL 

xi^mmx'ti,. 

[0067] JJea^fflli: LT . -kAf^tfi 1 %*}1i<0t, 
a i: , *«i^^«AXS*igfe^J{c#t<xl,7KfcK 

[0068] IMimit LXM. if=7y^^ ^m. ^MM 
im. ■kyS. yi'X, y^X^ yi'^ 7t:«, 5«> «*J 

^<r>i,<r>^<<^l,zmmLtit<0. TFTcoffiSJg^^r 
[0069] JJeoJ: p ttT^rta^K*«JBffiSit3tS 

SSS (iJ|SlM2:^rfCt^Tt>*LTV^35r<Tt>J:k^) 



zcr)m&^Mz^mizm'>xm^mt5Xw<-/^9-( h 

[0070] 

t<KHB-r«.. (it. ci<^^mizsm^tix\,^hm& 

[007 1 ] mmmi) ^i^uyb'>Va-y:^-()U 

96L (fiS^b^ (tt) ^A*^l OO'C) ^1:1 
OOT-^^LfcfSCC. -M^ ( 1 ) T'a?il&ffili¥*» 
'i.MJmS laiTj'i'tgSSr^fr-rS^Ji-^i: UTCsHs-C 
H = CH-CO-C6H4-0- (CH2)2-Si-0- 
Si (CHs) 3S:*«;0. lSi%i:^^J:3tc?f»$-lir 

[0072] mz^ mwit Lx. ^'^xiz i TomsiJt^^ 

^i^V9vrS:fflV>T. fflStSS6 5%<0S^*-C. S 
«i:7:'rScOKJi5:2mm«UT. I^SO^mM 
L. :J"J--V^^S'«o;t. ^yrerogi^gl 72n 
nK^Bi^Ji. 3 2mW/'cm2T-S)'9. sjsJISfimJ: •? 
{C2mm{!i-ri:, SiS{42 0niW/cm2-ej>->;^:, 
[0073] iOS«&*E*8S*Tt=i^ 1 ^SScHUTt 

1^, ?i^Ji{f , xT^yvT-TkiS^^c^L. 

[ 0 0 7 4 ] ia*tSK3 0 %<JDiai#ffl^T\ ± 

isiK*?§?8tAtc, ±.mpff^xmL^t^ii»si^m^^. 

[0075] Ue;«f7X^S:, ttf?Srtft>-r{=. nfn 
mi6 5%eo^'pl,Z. ie35^<ZkX\ af^XWR 

±.^zmmm&i.tz. 

[0076] mz. ±3&iI=7Xmmz. m^U (;K5n 
>f HttHNP'B) $:aia. 5 0 OWC0iSE*^i£-ffl 
jft;g3 6 5nin<0^i1.3feS:l 2 0 OmJ/cmifB 

[0077]<>:{c, N-;<f-;W-2-t:DU H^- (BUST 
^k^tf^, ^^J-«fffl. isimo. 0 3%) tfT', j§a 
«m=J:*i!fe^fe, 1 Ot»^f!?S-fi=v^. mwLm\^±. 

xyrv^hy-^s-fflv^r, Ei&iK<oKJP*a!SL:fe 
tC:^. 6. Snm-C*'). ^KommmRt^iiHzim^ 
"f-m. -tKci:>*>mm^mcr)W9-X'f>'>tz (Ji3KMiOJSJr 
48i&l. 45t<S^) . 

[0078] mziMiX'i^&Ltz^mmm (js^asei*] 
-e*t-efi.<^ffl« D Srifii**T vf-v^? u;HEi6i-r & J: ^ t 



Z L I 4 7 9 2 ) i&aALT LT. aEfi-b/P&f^lEL 
[00791 w<OjSEa-b/KCfe{tl.Sta^H'Offi|6l*[6l 
'3:*ri6iic»r>Tffi|6lLTv^&C:i:*qii2$ixy;:. 

«bt«<r)Jt (ayb^xh) SraSSU/sfcC^seOi: 
[00801 (5IMea|2) df>'U>'i:>'ij3-:^;r-f/P 

9 6 L (mmt^ m) mj^i o ox;) i : i 
0 oT'ii^LJtfstc, -jE^ ( 1 ) x-m^tLh-^ti&mi)^ 
(>mistL?, imcomimi^-th^f-t ltcsHj-c 

H = CH-CO-C6H4-0- (CHj) j-Si-O- 
Si (CH3) 3l:*!;0. 3mm%k^i>Xoizmm^^ 

[00811 Z<7)tmmLB SrfflV^fcfelWi. HSfiCT 1 

tmm^ztxmmtn^mi^^mtri^^Lf^, ^fc. xu 

17. 4nmTftO. 

[00821 z<7>im-izMzmfhm^B^(7im\^:fT!^ 
i2^commiim^'^xm^t:tz^. m^^t/^mm 

m^mM^m^^xmrnuztz^. ^f^xi^v^^-i^ 
^imtmsmm<^j:^x\^hifi. ^mi<7ymmist 

timmtayhy:^hX'h-yfz, 

[00831 ammi) ^'>uyt'>'Ja-y:^^/u 

96L (mm-mm)m. mmioox:) s-i : 1 
oox-m^Lfzmz. ( 1 > x-m^ti&'&mmt^ 

^MHix& 1 meo'Sm&^^-r&i^t LT Ce H5 - c 
H = CH-C0-C6H«-0- (CH2) 2-S i -O- 
Si (CH3) aSrWlSa^t^rSJi^tcjSWLTt (© 
^^ffiC ) . 

[0 0 841 iiOfiJtiSaiCSrfflv^T, Safi0!Ili:K« 

(rz:;!fy :^m^izmmim& Ltztk. i -rm&m 1 
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^, 1. 2nm-ej)0, zff)ms9-im'^i>Hzm6^'T-mco 
<r>^^mjsiim\>^x. mmitmrniztx, m&-tju 

[00851 ;c^JSfB-fe/Pt^fc<tS?KS^hTOE|Sj:^rifiI 
Sr2tS:<OJi3t««rfflv>-CiS'<Jti:i>b, ffiaiJ^*{jS«J 

SSr amS^ LJt i: C ^ , Er6lO%-tt{c®iiT v . 

[00861 ijU:«ojgii*»A>, ^^^commmx-'^hii 

[00871 

im^^mxh-^xi>. i^-^iSM*t«^*-rs* 
i><^x. ze^^vx\'^imL(^^®.m^<^^imm 

[ 0 0 8 8 1 s Tt, ^^mcommfjmizxh t , j^-^ 
^ffi<^^^r-ra. s^tfca?igi«jt 

[00891 :^%m<7i^mmmi:m^am\^mi,z 
[Hffif^ffim^ittBBi 

[011 ^mmmm<mmiz^i>^wm(r)W^m 

[03 1 3S«C®3tLJt-ft:^«ta^*^«{c*®3ff<0 

[flF^Oi«BBl 
1 

2 ffil^ii)-^ 
3 

4 mst 
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.SI 



>S2 



.S3 



^S4 



[112] 



}2 




(72)56H8« /WH -IS: 



F^-M^) 2H090 HB13Y HCOl HC05 LA02 

4J011 AC04 CAOl CC04 CCIO QA07 

UAOl UA02 VA05 WAOl 
5G435 AAOO AA17 BB12 EE25 FF05 
FF12 HHQ2 HH20 KK05 KKIO 
LLOO 



